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Effect of ozonation of swimming pool water on formation of volatile disinfection by-products - A laboratory study
Ozonation experiments were performed using unchlorinated tap water used for filling municipal swimming pools, actual
pool water and pool water polluted by addition of fresh tap water and artificial body fluid to evaluate ozone kinetics and
water quality effects on formation of volatile disinfection byproducts during subsequent chlorination. 
The ozone reaction was observed to behave according to first order kinetics. For tap water half-life was 4 min whilst
polluted and unpolluted pool water exhibited half-life of 8 and 11 min, respectively. When ozonation dosage was repeated
half-life of ozone was approximated 17-19 min in all samples.  
Subsequent chlorination revealed ozone removed reactivity of dissolved organic carbon toward chlorine for tap and
polluted pool water, decreasing formation rate of trihalomethanes (TTHM). In pool water higher rates of TTHM formation
was observed after the initial ozone dosage, however this decreased with subsequent treatments. For tap and polluted
pool water, ozone reacted directly with the pollutants resulting in a short ozone half-life, removing reactivity towards
chlorine oxidation and preventing TTHM production. Conversely for pool water samples, due to the long half-life of ozone,
the molecule decomposed to hydroxyl radicals. These in turn reacted with aqueous organic matter increasing chlorine
reactivity and rates of TTHM formation. Formation of other non-regulated volatile byproducts (e.g. dichloracetonitrile,
trichlorpropanone and trichloronitromethane) was observed to increase in pool water with ozone treatment. Thus,
ozonation dosage regimes should be designed such that ozone mostly oxidizes fresh pollutants before chlorine is able to
react with it. 
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